We developed a new time-resolved immunofluorometric assay (TR-IFMA) using two monoclonal antibodies for the total renin measurement in human plasma and follicular fluid. No conversion of prorenin to renin was needed because the assay detected both renin and prorenin. The detection limit of the assay was 10 ngIL and the linear range was 10-25 000 ngIL. Within-assay precision (CV) Renin is an aspartyl proteinase, the activity of which is the rate-limiting component of the production of angiotensin II. Angiotensin II regulates blood pressure and electrolyte balance and also apparently plays a role in growth (1), angiogenesis (2), and reproduction (3).
Previously described methods for studying the human prorenin-renin system in plasma (10) or follicular fluid (19) are based on the measurement of plasma renin activity by enzymatic assays in which the angiotensin I generated from renin substrate by renin in vitro is measured with a radioimmunoassay. Prorenin is first converted to active renin, usually by limited proteolysis with trypsin (10) or by acid activation (20) . An activation procedure is also needed when immunoradiometric assays (IRMAs) are used to detect the renin molecule (12) . The determination of prorenin needs two renin measurements, one before and one after the activating treatment; the amount of prorenin is calculated as the difference between the two measurements. Recently, a direct prorenin IRMA method with polyclonal antibodies was described (21), although the defined preparation for the calibration of the prorenin standards was not provided.
The aim of our work was to establish a direct immunofluorometric assay of the total renin in biological fluids based on a sandwich-type immunoassay with two monoclonal antibodies and time-resolved fluorescence.
Some characteristics of the monoclonal antibodies used in this assay have been described previously (22) , such as binding affinity and cross-reactivity with related enzymes (human cathepsin D, pepsin, and gastricsin). The antibodies react equally well with prorenin and active renin. Direct IRMA (23) and enzyme-linked immunosorbent assay (ELISA) (24) methods of determining total renin with the same two monoclonal antibodies have already been described. (1 s per well) . Process the assay at room temperature (Fig. 1). U.ur. Urns-resolved luoreseanc. 
Materials and Methods Materials

Reagents
Linearity.
The method was linear in the dilution range from 1:2 to 1:16 (Fig. 3) . 85-104%, n = 5) . Recovery of renin, 1000-4000 ngfL, added to the two follicular fluids (renin content 2780-3120 ngfL) was 104-119% (n = 3).
Precision. Table 1 reports within-and between-assay precisions.
Interference.
Interference studies were performed according to NCCLS EP7-P (31). We found no interference from hemolysis (free hemoglobin slO 750 mg/L), Iipemia (serum triglyceride 70 mmoIjL), or bilirubin (serum bilirubin s317 tmol/L).
Comparison of methods.
The (Fig. 4) . We also 
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The volume of the sample (pL) Table 1 . WIthin-and between-assay precislons of total renin TR-IFMA.
WithIn-assay
Between-assay The renin system is in general studied by enzyme these 30 plasma samples. Prorenin accounted for, on kinetic assays, which measure plasma renin activity as average, 84% of the total renin. The relationship bethe amount of angiotensin I generated during incubatween plasma prorenin, total renin, and active renin tion of plasma with its endogenous substrate at 37#{176}C.
concentrations is shown in Fig. 5 . Various factors, however, make the assay cumbersome Reference Intervals and subject to interference. The temperature, substrate concentration, and pH during the incubation must be prorenin, plasma must first be treated with trypsin to convert prorenin to active renin, the prorenin concentration being calculated by the difference in the renin measurements before and after this treatment. Careful Because of the good correlation between prorenin and total renin concentrations (Fig. 5) , it may be possible to study increased synthesis of prorenin by use of total renin measurement. In previous studies, measurements of active renin and prorenin in plasma (34) and follicular fluid samples (35) with IRMA and enzyme kinetic methods have correlated well. Our results also showed a clear, but not very good, correlation between the direct measurement of total renin with TR-IFMA and the measurement of total renin after trypsin activation with the Renin IRMA Pasteur kit (Fig. 4) . The activation step is a critical difference between the methods. Differences in protein concentrations in the samples may have influenced the activation of renin from prorenin (36, 37).
Moreover, in certain samples the trypsin may have degraded some of the renin while it was cleaving renin from the prorenin.
Because conversion of prorenin to renin was not needed in the TR-IFMA of total renin, the assay procedure was rapid and simple to run. Two-step incubation was selected to prevent EDTA-plasma and europium chelate from interacting with each other (29). The europium label is nonradioactive and has a long shelf life for time-resolved measurement. 
